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©  Ceramic  coated  rolls. 

(57)  This  invention  relates  to  a  ceramic  coated  roll  for 
transporting  strip  material  eg.  stainless  steel  strip.  In  particu- 
lar,  the  surface  of  the  roll  (1)  is  initially  finely  ground  and  then 
spray-coated  with  at  least  one  layer  of  a  ceramic  material  (5); 
the  surface  is  then  finished  by  linishing.  Rolls  in  accordance 
with  this  invention  have  been  used  on  softening  and 
descaling  stages  in  a  stainless  steel  strip  processing  line  and 
the  integrity  and  the  average  life  time  of  these  rolls  has  been 
found  to  be  much  better  than  their  asbestos  coated  counter- 
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T h i s   invention  relates  to  a  ceramic  coated  roll  for 
transporting  strip  material  eg.  stainless  steel  strip.  In  particu- 
lar,  the  surface  of  the  roll  (1)  is  initially  finely  ground  and  then 
spray-coated  with  at  least  one  layer  of  a  ceramic  material  (5); 
the  surface  is  then  finished  by  linishing.  Rolls  in  accordance 
with  this  invention  have  been  used  on  softening  and 
descaling  stages  in  a  stainless  steel  strip  processing  line  and 
the  integrity  and  the  average  life  time  of  these  rolls  has  been 
found  to  be  much  better  than  their  asbestos  coated  counter- 
parts,  showing  a  marked  cost  saving. 



T h i s   i n v e n t i o n   r e l a t e s   to   t r a n s p o r t   r o l l s ,   and  m o r e  

p a r t i c u l a r l y   r e l a t e s   to  r o l l s   f o r   t r a n s p o r t i n g   h i g h   g r a d e  

s t e e l   s t r i p .  

Ir.  t h e   t r a n s p o r t a t i o n   of  s u c h   s t r i p ,   e s p e c i a l l y   w h i l s t  
e . g .   in   e x c e s s   of  1 0 0 0 ° C .  

h o t / a s   d u r i n g   p r o c e s s i n g   t h r o u g h   a n n e a l i n g   s t a g e s ,   g r e a t   c a r e  

h a s   to   be  t a k e n   t h a t   t h e   s t r i p   i s   n o t   m a r k e d   by  i t s   p a s s a g e  

' o v e r   t h e s e   r o l l s .   The  s u r f a c e   f i n i s h   of   s u c h   r o l l s   i s   t h u s  

of   g r e a t   i m p o r t a n c e   and  s i n c e   c o n v e n t i o n a l   h i g h   g r a d e   s t e e l  

r o l l s   c a n n o t   be  u s e d ,  a t   l e a s t   w i t h   s t e e l   as  t h e   s t r i p  

e n g a g i n g   s u r f a c e   b e c a u s e   o f   m u t u a l   s c a l i n g   p r o b l e m s   on  t h e  

s t r i p   r o l l ,   a s b e s t o s - s u r f a c e d   r o l l s   h a v e   h i t h e r t o   b e e n   u s e d  

in  t h e s e   a p p l i c a t i o n s .   The  u s e f u l   l i f e   of   t h e s e   r o l l s  

h o w e v e r ,   i s   s h o r t - l i v e d   s i n c e   t h e y   w e a r   a n d   q u i c k l y   d e v e l o p  

a  n e g a t i v e   o r   h o l l o w   c a m b e r   d e f o r m i n g   t h e .  h o t   s t r i p   a n d  

c a u s i n g   s t r i p   t r a c k i n g   d i f f i c u l t i e s .   Such   r o l l s   can  a l s o  

b r e a k   up  g i v i n g   r i s e   to   r i d g e s   a l o n g   t h e   l e n g t h   of   t h e   s t r i p .  

I t   i s   an  o b j e c t   of   t h i s   i n v e n t i o n   to   m i t i g a t e   t h e s e  

p r o b l e m s .  

F rom  one   a s p e c t ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s t r i p  

t r a n s p o r t   r o l l ,   t h e   s u r f a c e   o f   w h i c h   h a s   b e e n   f i n e l y   g r o u n d  

and  t h e n   s p r a y   c o a t e d   w i t h   a t   l e a s t   one  l a y e r   of  a  c e r a m i c  

m a t e r i a l   and   s u r f a c e   f i n i s h e d   by  l i n i s h i n g .  

P r e f e r a b l y ,   t h e   r o l l   c o m p r i s e s   a  t u b u l a r   s t e e l   b o d y  

w i t h   p r o v i s i o n   f o r   w a t e r   c o o l i n g   f r o m   w i t h i n .   The  t u b u l a r  

s t e e l   s u r f a c e   may  be  t u r n e d   a n d / o r   s h o t   p e e n e d   p r i o r   t o  

g r i n d i n g   and   t h e   c e r a m i c   d e p o s i t   may  c o m p r i s e   a  f i r s t   l a y e r  

h a v i n g   g o o d   a d h e s i o n   q u a l i t i e s   w i t h   t h e   s t e e l   b o d y   and  a  

s u r f a c e   l a y e r   h a v i n g   g o o d   w e a r   r e s i s t a n t   q u a l i t i e s .   A  y e t  



f u r t h e r   l a y e r   may  b e " s a n d w i c h e d "   b e t w e e n   t h e   two  c e r a m i c  

l a y e r s   to   d i s t r i b u t e   t h e   t h e r m a l   s t r e s s e s   o c c u r r i n g   d u r i n g  

o p e r a t i o n .  

R o l l s   in  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n   h a v e   b e e n  

u s e d   e x p e r i m e n t a l l y   o n  s o f t e n i n g   and  d e s c a l i n g   s t a g e s   i n  

a  s t a i n l e s s   s t e e l   s t r i p   p r o c e s s i n g   l i n e ,   more   p a r t i c u l a r l y  

b e t w e e n   and  a d j a c e n t   a n n e a l i n g   f u r n a c e s   and  b e t w e e n   t h e  

l a t t e r   and  a t   l e a s t   t h e   f i r s t   of  t h e   s u b s e q u e n t   c o o l i n g  

s t a t i o n s , b u t   t h e y   c o u l d   of   c o u r s e  b e   u s e d   e l s e w h e r e   i n  

t h e s e   s t a g e s .   The  i n t e g r i t y   and  t h e   a v e r a g e   l i f e t i m e   o f  

t h e s e   c e r a m i c   c o a t e d   r o l l s   h a s   b e e n   f o u n d   t o   be  much  b e t t e r  

t h a n   t h e i r   a s b e s t o s   c o u n t e r p a r t   s h o w i n g   a  m a r k e d   c o s t  

s a v i n g .   In   a d d i t i o n   of   c o u r s e ,   t h e   h e a l t h   c o n c e r n   a n d   c a r e  

n e c e s s a r y   w i t h   t h e   u se   of  a s b e s t o s   i s   of   no  c o n s e q u e n c e .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  b e  f u l l y   u n d e r s t o o d ,  

one  e m b o d i m e n t   t h e r e o f   w i l l   now  be  d e s c r i b e d   by  way  o f  

e x a m p l e ,   w i t h   r e f e r e n c e   t o   t h e   a c c o m p a n y i n g   d r a w i n g ,   w h i c h  

s c h e m a t i c a l l y   i l l u s t r a t e s   a  s i d e   e l e v a t i o n   of   a  w a t e r - c o o l e d  

c e r a m i c   c o a t e d   s t r i p   c a r r y - o v e r   r o l l .  

R e f e r r i n g   now  to   t h e   d r a w i n g ,   t h e   r o l l   c o m p r i s e s   a  

m i l d  s t e e l   t u b e   1  h a v i n g   e n d   p l a t e s   2  w i t h   b e a r i n g   s t u b s   3 

•  w e l d e d   on ,   t h e   b e a r i n g   s t u b   a t   e a c h   e n d   h a v i n g   a  c e n t r a l l y  

d i s p o s e d   b o r e   4  t h e r e t h r o u g h   f o r   t h e   e n t r y   and  e x i t   o f  

w a t e r   f o r   c o n v e n t i o n a l   c o o l i n g   p u r p o s e s .   The  t h i c k n e s s   o f  

the   s t e e l   t u b e   i s   s e l e c t e d   to   g i v e   a  c o m p r o m i s e   b e t w e e n  

a  t e n d e n c y   to   b e n d   u n d e r   t h e r m a l   or   p h y s i c a l   l o a d   a n d  

min imum  w e i g h t   to   k e e p   t h e   i n e r t i a   a s .  l o w   as  p o s s i b l e .  



The  r o l l   s u r f a c e   i s   i n i t i a l l y   t u r n e d   and  t h e n   g r o u n d  

w i t h   e . g .   a  3 2 0   g r i t   f i n i s h .   S u b s e q u e n t   to   t h i s   t h e   c e r a m i c  

c o a t i n g   (5)  i s   a p p l i e d .   In  p a r t i c u l a r ,   t h i s   i s   e f f e c t e d   b y  

i n i t i a l l y   d e p o s i t i n g   a  0 . 0 0 5 "   m e t a l   l a y e r   of   n i c k e l   a l u m i n i d e  

by  t h e r m a l   s p r a y i n g ,   s u b s e q u e n t l y   l a y i n g   down  0 . 0 1 0 "   o f   a  

c o m p o u n d   p o w d e r   ( c e r m e t )   70%  a l u m i n i u m   o x i d e / 3 0 %   n i c k e l  

a l u m i n i d e ,   a n d   t h e n   f i n a l l y   s p r a y i n g   on  t o   t h e   l a t t e r  

m a g n e s i u m   z i r c o n a t e   t o   a  t h i c k n e s s   o f   0 . 0 1 0 " .   A f t e r   c o o l i n g  

n a t u r a l l y   t o   r o o m   t e m p e r a t u r e   t h e   c e r a m i c   s u r f a c e  i s   t h e n  

f i n i s h e d   by   l i n i s h i n g   w i t h   f i n e   s i l i c o n   p a p e r .  

Worn   r o l l s   may  b e   r e - f u r b i s h e d   i n   much   t h e   s a m e   m a n n e r ,  

t h e   o l d   c o a t i n g   b e i n g   r e m o v e d   by  s h o t b l a s t i n g ,   a i r   c h i s e l l i n g  

e t c .   t h e   s u r f a c e   b e i n g   r e - g r o u n d   p r e p a r a t o r y   t o   t h e   l a y i n g  

down  of   t h e   f r e s h   c o a t i n g .  

R o l l s   c o a t e d   in   t h i s   f a s h i o n   e x h i b i t   v e r y   s u p e r i o r  

q u a l i t i e s   in   u s e   a n d   t h e   p r i n c i p a l   r e a s o n   f o r   t h i s   i s   b e l i e v e d  

to   be   t h e   f a c t   t h a t   t h e   c o a t i n g   i s   a p p l i e d   t o   a  f i n e l y   g r o u n d  

s u r f a c e .   The   a p p l i c a t i o n   of   t h i s   c o a t i n g   to   a  c o n v e n t i o n a l  

t u r n e d   s u r f a c e   h a s   b e e n   f o u n d   to   be  u n s a t i s f a c t o r y   b e c a u s e  

t h e   t u r n i n g   ' r i n g s y '   i n e v i t a b l y   f o r m e d   on  t h e   s u r f a c e   c r e a t e  

l o c a l   h i g h   p r e s s u r e   l i n e s   b e n e a t h   t h e   c o a t i n g ,   a n d   t h i s   t e n d s  

t o   p r o m o t e   t h e   b u i l d   up  of  s c a l e   f r o m   t h e   h o t   s t r i p   i n t o  

' n o d u l e s '   on  t h e - c e r a m i c   s u r f a c e   a t   p o i n t s   i n   a l i g n m e n t   w i t h  

t h e s e   h i g h   p r e s s u r e   l i n e s ;   t h e s e   i n d e n t   and   b l e m i s h   t h e   s t r i p  

as  i t   p a s s e s   o v e r   t h e   r o l l .   The  p r e c i s e   r e a s o n   f o r   t h i s   b u i l d -  

up  a t   t h e   h i g h   p r e s s u r e   p o i n t s   i s   n o t   f u l l y   u n d e r s t o o d   b u t  

m i c r o - a n a l y s i s   h a s   r e v e a l e d   t h e   p r e s e n c e   of   s i l i c o n   a t   g r a i n  

b o u n d a r i e s   i n   t h e   m a g n e s i u m   z i r c o n a t e   w h i c h   i n d i c a t e s   t h a t  

s i l i c o n   o r   a  s i l i c a t e   may  be  a c t i n g   as  an  a d h e s i v e   m e d i u m  



f o r   t h e   s c a l e   p a r t i c l e s ,   a t   t h e   o p e r a t i n g   t e m p e r a t u r e s .   I n  

t h i s   r e g a r d   a d e q u a t e   r o l l   c o o l i n g   i s   i m p o r t a n t   b e c a u s e   as  t h e  

t e m p e r a t u r e   i n c r e a s e s   so  a l s o   d o e s   t h e   t e n d e n c y   f o r   g r e a t e r  

p a r t i c l e   a d h e s i o n   by  s i l i c a t e s .  

In   a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n   t h e   a b s e n c e   o f  

p r e f e r e n t i a l   l o a d i n g  o n   h i g h   s p o t s   a v o i d s   o r   s u b s t a n t i a l l y  

m i t i g a t e s   t h i s   s c a l e   p a r t i c l e   b u i l d - u p .  

C l e a r l y   i t   i s   n o t   e s s e n t i a l   t o   u t i l i s e   f l a m e   s p r a y i n g  

f o r   d e p o s i t i n g   t h e   c o a t i n g ,   p l a s m a   s p r a y i n g   c o u l d   a l t e r n a t i v e l y  

be  u s e d   a n d   v a r i o u s   o t h e r   c e r a m i c s   o r   c e r m e t s   may  be  d e p o s i t e d  

and   t h e   t h i c k n e s s e s   of  t h e   c o a t i n g   l a y e r s   may  be   d i f f e r e n t  

f r o m   t h o s e   e x e m p l i f i e d   a b o v e .  



1.  A  r o l l   for  t r a n s p o r t i n g   s t r i p   c h a r a c t e r i s e d   by  a 

su r f ace   which  has  been  s u b j e c t e d   to  the  s e q u e n t i a l   s t e p s  

of  f ine  g r i n d i n g ,   spray  c o a t i n g   with  at  l e a s t   one  layer   o f  

a  ceramic  m a t e r i a l   and  su r f ace   f i n i s h i n g   by  l i n i s h i n g .  

2.  A  r o l l   as  c laimed  in  Claim  1  c h a r a c t e r i s e d   i n  t h a t   t h e  

ceramic  c o a t i n g   is  a p p l i e d   by  s e q u e n t i a l   d e p o s i t i o n   o f  

l aye r s   of  n i c k e l   a l u m i n i d e   and  magnesium  z i r c o n a t e .  

3.  A  r o l l   as  c la imed  in  Claim  2  c h a r a c t e r i s e d   in  tha t   a 

layer   of  a  compound  powder  compris ing  aluminum  oxide  and 

n i c k e l   a lumin ide   is  a p p l i e d   to  the  r o l l   f o l l o w i n g   d e p o s i t i o n  

of  the  i n i t i a l   l aye r   of  n i c k e l   a l u m i n i d e .  

4.  A  r o l l   as  c laimed  in  any one  of  Claims  1  to  3  c h a r a c t e r -  

ised  in  that   the  r o l l   compr i ses   a  t ubu la r   s t e e l   body  i n t o  

which  a  coo l ing   medium  is  a d m i t t e d .  

5.  A  r o l l   as  c la imed  in  Claim  4  c h a r a c t e r i s e d   in  tha t   t h e  

t u b u l a r   s t e e l   body  is  t u rned   and/or  shot  peened  p r i o r   t o  

g r i n d i n g .  

6.  A  method  of  t r e a t i n g   the  sur face   of  a  r o l l   for  t r a n s -  

p o r t i n g   s t r i p   m a t e r i a l   which  is  c h a r a c t e r i s e d   by  t h e  

s e q u e n t i a l   s teps   of  f i n e l y   g r ind ing   t h e  r o l l   s u r f a c e ,   s p r a y  

coa t ing   the  ground  s u r f a c e   with  at  l e a s t   one  layer   of  a 

ceramic  m a t e r i a l   and  s u r f a c e   f i n i s h i n g   the  coated  r o l l   s u r f a c e  

by  l i n i s h i n g .  
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